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DEPARTMENT OF
TOXIC SUBSTANCES CONTROL
8800 CAL CENTER DRIVE
SACRAMENTO, CALIFORNIA 95826-3200
(916)255-3545

TRANSMITTAL LETTER

DATE: 02-11-03

PLEASE DELIVER

TO: Mr. Steve Armann
WST-4
USEPA REGION 9
75 Hawthorne Street
San Francisco, CA 94105

FROM: Peter Bailey Phone: (916) 255-3602

ENCLOSURE:

Mr. Armann, Rick Moss requested that I send you a copy of this presentation about perchlorate.

If you have any questions, please give me a call.

Peter
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SSFL is Looted Atop the Sam Hills with Residential Communities
Located In Valleys - 3 miles north and 1 mile south and east of the SSFL Why isn't SSFL Perchlorate Source?

Topics to be Covered
Rocket Propellant Basics
Perchlorate Usage « the SSFL
Occurrences of Perchlorate at SSFL
Plausible Transport Mechanisms
• Atmospheric Deposition
• Surface Water
• Groundwater

Evaluation of Atmospheric Deposition
Evaluation of Surface Water Transport to Slmi Valley
Evaluation of Groundwater Transport at the SSFL
• Distribution of Perchlorate In SV Groundwater

3 Other Plausible Sources
• Perchlorate Occurrence in Ahmanson Ranch Well MM

Summary

Why isn't SSFL Perchlorate Source?
Topics to be Covered

• Rocket Propellant Basics

Many Rocket Engines were Tested at the SSFL,
Wasnt a Lot of Perchlorate Used?

There are two basic types of rocket propellants:

Liquid Prooallints
(e.g., kerosene)

Solid Propelianta
(can use perchlorate

ma the oxidizer)
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Liquid Rockets that Used Kerosene as the Fuel
Required Flushing with TCE for Safety

Six Test Arus Operational In Late S0'«

•17.000 Engine * Component Test*

•400.000 - 800.000 gal TCE durctiarged

Hence the ubiquitous
and elevated concentrations of
TCE In greundwater beneath Ui

FT.

Solid Propeliant Motors for Lifting Spacecraft into
Orbit are Large and were not Tested at the SSFL



Rocket Propellant Basics - Key Point

• Liquid propellant engines were/ are tested at SSFL
(significant historical TCE use), not solid

propellant motors

Hence me ubiquitous
elevated concentrations of TCE in
groundwater beneath the SSFL

Why isn't SSFL Perchlorate Source?
Topics to be Covered

• Perchlorate Usage at the SSFL

Some Small Rockets with Solid
Propellants Were Tested at the SSFL

Rockets Tested
were for Military
Munitions and

Other Research-
Related Activities

Perehlorate was/Is
also used as an

ojddizer to ignite fuel
pumps

CIO4 has been Detected iriGroundwater Beneafntne
SSFL Coincident with Where it was Handled/ Used

Why isn't SSFL Perchlorate Source?
Topics to be Covered

e Occurrences of Perchlorate at SSFL

CIO4 has been Detected in Groundwater Beneath the
SSFL Coincident with Where it was Handled/ Used



Analysis of Samples from Groundwater and
Springs Shows Small Local Release

i Shallow and deep groundwater at FSDF
i Springs to the north and east of FSDF

* DTSC <
* Rocketdyne

FSDF

Distribution of Wells That Do Not Contain
Perchlorate

Perchlorate
Occurrence In
Northeast Area
Groundwater

up Ctateworlh

HP Nor Sutten

D*t*ct ctmiworth

OMtectNrar

Perchlorate
Occurrence

in FSDF Area

HOC

H0sh«»ow

D«tocf Ctwtmmth

Occurrences of Perchlorate at SSFL -
Key Points

• Perchlorate is found coincident with where it was used

• Samples from locations peripheral to where it occurs at the
SSFL do not contain perchlorate —»- localized releases

Why isn't SSFL Perchlorate Source?
Topics to be Covered

• Plausible Transport Mechanisms
a Atmospheric Deposition
e Surface Water
• Groundwater



Concept of Atmospheric
Deposition of Perchlorate

1000,

For perchlorate, SSFL to Simi Valley transport
concepts include the following:

Transport by surface water runoff

For
perchlorate,

SSFL to
Ahmanson

Ranch
transport
concepts

include the
following:

Transport by
surface water

runoff.
separate and

distinct
drainages

For perchlorate, SSFL to Sirni Valley transport
concepts include the following:

i Transport by groundwater

GROUNDWATER FLOW PATTERN IN
HOMOGENEOUS ISOTROPIC MEDIUM

Cross-Section Reflects the Unrealistic Scale of
Groundwater Transport

T)
lJ- *«1
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Cross Section Shows the Scale of the Groundwater
Flow System from SSFL to Simi Valley



Cross-Section
Reflects the

Unrealistic Scale
of Groundwater

Transport

Cross Section Shows the Scale of the Groundwater
Flow System from SSFL to Ahmanson Ranch

Plausible Transport Mechanisrns - Key Points

Atmospheric Deposition
• Concept of emissions to atmosphere and redeposition

onto ground with subsequent Infiltration

• Surface Water
• Surface water transport distances to Simi Valley are

between 3 and 5 miles away
• Surface water drainages between SSFL and Ahmanson

Ranch are separate and hydraulically distinct

• Groundwater
• Transport requires flow through miles of complex

subsurface geology

Why isn't SSFL Perchlorate Source?
Topics to be Covered

• Evaluation of Atmospheric Deposition

Inspection of On-site Perchlorate Distribution
Inconsistent with Atmospheric Deposition

e Many wells NO, not indicative of wide-spread distribution
associated with atmospheric deposition

•<-, '-

inspection of Perchlorate
Distribution in Simi Valley

Sj also Inconsistent with
Atmospheric Deposition

~%vvl I fifr^> ̂  ̂ XJ ill ..ftd—Jî
\ *î _. d|j* J •«—,-. .J -+W- ^



Atmospheric Deposition of Perchlorate
Key Point

• Inspection of the distribution of perchlorate in
wells located on- and off-site does not reveal a
pattern indicative of atmospheric deposition
• Detections are sporadic and without a systematic

pattern

Why isn't SSFL CIO4 Source?
Topics to be Covered

Evaluation of Surface Water Transport to Simi Valley

Soil Leachate Sampling from SSFL &
Adjacent Drainages are Almost All ND

DTSC Collected Soil Leachate Samples from Meier
and Runkle Canyon Drainages - All but one ND

sJJ^Jrej-g

a." ' " '""

Sampl* contained
4.i|IO*- MauM

l»rcMonU«ln12lb>
oltotl •stimitxi «t

20 (tgrams or ~4

umptaibyOTSC
dMnot confirm thU

«lnal« d«l«eUon.

DTSC's Sampling of Surface Water from
Arroyo Simi Showed No Perchlorate to be Present

Summary of Perchlorate Occurrences in Simi
Valley and Likelihood of Transport from SSFL

<, " y , ^ | Transport by surface water runoff \^j

Data collected from soils, drainages and surface
water show that the SSFL is not the perchlorate

source to SV groundwater

Evaluation of Surface Water Transport •
Key Point

' Extensive sampling of surface water and
drainages discharging to Arroyo Simi, show
this transport pathway to be incomplete



Why isn't SSFL CIO4 Source?
Topics to be Covered

• Evaluation of Groundwater Transport at the SSFL

Intuitive Viewpoint Concludes
Distant Contaminant Transport

0 5000ft

Average Linear Groundwater Velocity

n i i . j . i i

lHaaMi

v=-
Kt [M/AL]

where $f = bulk fracture porosity

K^ = bulk hydraulic conductivity

Calculations Show Average Linear Groundwater Velocity
in Moderately Permeable Sandstone to be High

T Darcy Flux Kb (dh/dL)
Fracture Porosity

K 10-4 cm/S

dh/dL 0.01

<fc 0.001

7000 feet per year

Closer Inspection Revealed
Many Fractures, Shallow Water Table,

Low Permeability, Slow Trans Possible
Two Contaminant Transport Processes

> Advection
* Bulk fluid movement (wate
• Hydraulic gradient as drivi
• Darcy's Law (1856)

> Diffusion

• Solute movement within tl
* Chemical concentration g
» Fick'stJ«if{1852)

r, air, DNAPL)
ng force

Advvctlon

\ Fndura

/^
mj; DKtutkm M«to
Diffusion

>e bulk fluid
radients as driving force



Matrix Has Large Porosity

Physical characteristics of the rock matrix
allow transport and storage of chemicals
from the fracture network

Science Shows that the Transport of Other Non-sorbing
Contaminants is also Retarded due to Diffusion

JounMl ofHylrolegy 26 (m») 1U-1U
€> Norti HoUuut ruhlkhlaf ConpMy AMterdu - rn»te4 I* Th« M«U«<Uft4«

THE CHALK GROUNDWATEH TRITIUM ANOMALY - A fOSSmrje EX.
FtANATION
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Slow Transport in Sandstone can be Caused
by Matrix Diffusion and Sorption

(Freeze and Cherry, 1979)

Granite

matrix

Applies to
perchlorate,
tritium

Applies to
all CVOCs &
some
radiological n»tf«

trous
rix

ffOUS

atrix

— ̂ .
rous
•true

time = 1
Solute front 1
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Gr

Sa
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No Diffusion

Sandstone & Shale

*• With Diffusion

Sandstone & Shale

.With Diffusion
and Sorption

Fracture number/spacing/aperture is a
function of the scaje f̂ investigation

Urger/ •
Fewer

2-Dimension Fracture Network Simulations Provide Insight
into Perchlorate Transport in the Fractured Chatsworth

Formation that Underlies the SSFL

IS.
II

Ovtnl &* HydrauOc Conductivity K^ - 6 2x10-» on/
ostty^.lAdO^

Ch»f»ct«ri*ac« d<frv»d from daU

Avwaga gradi«nt = 0 005
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Perchlorate Contours @ 50 years from Time of Initial Release
Likened to Present Day with Initial Release in 1950

Front of Plume ie -1200
feet downgracfient of
•ource at DHS Action
Level oMppb

Diffusion of ClO4 into the Fractured Rock Matrix Retards
Transport Even Though Sorption Plays No Role

SlmuttMiu riiow trafuport
1rtO to 1/1 !!••« »<n *h«t wnukl b«

Groundwater Data from Simi Valley Show
Deeper Groundwater is Not Impacted

Earlier Geologic Interpretations Indicated a Single
Sandstone Unit & Faults as Preferred Rowpaths

r-ine-grainea siusiones, snaies ana lauu gouge are geotogtc
features with lower permeability

Opposite of preferential flow paths

Dr. Ross Wagner (MWH)

Provided Geologic Interpretations

Detailed Review and Inspection of Geologic Framework
Shows the Presence of Many Fine-Grained Features

Fine-grained
units



Analysis Shows Large Off-sets in Hydraulic Head
Across Faults and Other Fine-Grained Features

Faults have
low

permeability

Downhole Geophysical Logs Provide Control for Establishing
Extent and Location of Fme-Grained Features

and for Developing the 3-D Visualization of Site Data

2-D Flow Simulations Provide Insight into the Effect
of Historical Pumping on the SSFL Flow System

And Increasing Fault Permeability Shows that Pumping Rates Can t be
Sustained and Water Table is Very Deep ; Ja, ,

Evaluation of Groundwater Transport at SSFL -
Key Points

Transport of non-sorbing solutes at SSFL is fundamentally
different from granular aquifers

Transport of perchlorate solute in groundwater is slowed
due to molecular diffusion which simulations show
transport distances of -1000 feet after 50 years of releases

• Fine-grained stratigraphic units and fault gouge slows the
flow of groundwater and isolates perchlorate occurrences

• Historical pumping at water supply wells captured any
groundwater containing perchlorate

Why isn't SSFL CIO4 Source?
Topics to be Covered

•
•
e

•
•
a
a

•
•

• Distribution of Perchlorate in SV Groundwater
i

•
•

Where has perchlorate been found in groundwater
beneath the Simi Valley?
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SV Groundwater Data
from Retail Gasoline

Outlets Show Sporadic
Detections

SV Groundwater Data from
Retail Gasoline Outlets Show Sporadic Detections

Distribution of Perchlorate in
Simi Valley Groundwater - Key Point

' Distribution in Simi Valley groundwater is
inconsistent with any plausible SSFL release
scenario

Why isn't SSFL CIO4 Source?
Topics to be Covered

i0ther Plausible Sources

Other Plausible Sources of
Perchlorate in Simi Valley Groundwater Include:

The Occurrence of Perchlorate at Various Distinct
Locations in SV Groundwater Leads to Multiple Sources

• Other sources
are also more
plausible than
SSFL -

3 Former SHe
= S3 Airport

• Imported water
from Colorado
River *,

V

*i «XW| i °*""° I f **« * * *
|> "**I* fltinTti - •

«4 '////» 1 SjntaS^MO

i«̂ ««j>..!J*** f f i .v*n*. .« "^""r"
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*** 1 ' tr

*•
y , Former Induetriel Site. t
Jf X91S Voyager, "Explosive- \
\ shaped charges"

* Airport

\

A
*

\
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Other Types of Point
Sources Also Contain Perchlorate

MSDS for Fireworks
MATERIAL SAFETY DATA SHEET & EMERGENCY RESPONSE INFORMATION

(EXTLOSTVi; MG)

rkM rnwHrfkinal EvcnU, loc
<tiM TNTHrtworia
55SN.GBbvt Street
Ftt»trtoK,CA 92*33

(714)738-1002

>AT£ ra£TAJt£l> March 27

UAZAXDOUS [NCREDCEHTS/tDElSTtTY INFORMATION
Conuaw pjTOttchnk conponuon » «oud mixti and fuel thai will bora

tfijukd ThcMiUtt.attcliUttrKi!uFiK*o*f! JCUN033(S byttaUS D*pLofTtaniportation No
cfccmkal «mponboa U expoted <lMrtH( normal ha

in StCAUCHEMlCAL CHARACTERlSnCS
g.tluhilny M W-urr

All |tyrou<baic compoimoa u

Fireworks are Ubiquitous

Photograph
taken on
Casarin St
on July 5th,
2002 at 8:30

Fireworks are Ubiquitous

fireworks have occurred at Simi Valley High Softool for ~ 4Q years

Road Flares Also Contain Perchlorate
and Are Ubiquitous

The Historical Use of Fertilizers in the Simi Valley
May be the Source of Perchlorate

EPA's Study Documented Perchlorate in
Products Derived from Chilean Caliche

Survey of Fertilizers and
Related Material* for
Perchlorate (CIO,)

Final Report

1.5 to 1.8 mg/g perchlorate
detected in grab samples

femtucra are normall) sampled b) ukm^ repeated cores through

the pile* Using a Miuoun D lube ^ampler The core umples are
combined, riffled dividcd. and anal)ltd. The* practices are standard
v, uhin the fcmli«r industry and regulator) bodies Acrou. the nation,

siaie chenutU or agriculture department! are obligated to examine
femlucn. to verify the niaoufn-turcri reportcd grades Sampling
praoti<.eatu\cc\oUcdli>nUthosenecd& PreMOtUkiiidififcncnfK dtd

not take thc>e practices into account. corKcnuatinj instead on (he
anat>si& ofthe stihtl once a grab sample lud been colkctid Sampling ut
itfcourseimponani ID ot^tainfcprcsentaiivefeMilu The dianbutionof

peixhloraie t. not uniform m Chilean >odium nitrate For example m
mo Tola anha\eratf cqncemfaiinnj of I 5»ii J it
IQ.O-

t^ indi\idual
c ' ( l r b a n > L > 2001)

Information from pre\ tous. siudici inJ from s4amUrd indusir> practices

ft as used 10 liuido ihe itudv reported cm in ( haptff2
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Chilean Nitrate Distribution Network
Includes California

• Manufactured
by SOU in Chile

• Distributed In
USA under
Bulldog brand
Bulldog
operating since
1831

NORTH AMERICA

"SQM North America sold some 75,000 tons to U.S.
fanners in 1998" (EPA. 2001)

Chilean Nitrate Distributed by SQM/BuIldog

SQM North A
Material Safety D»t» &

Natural Sodium Nitrate spec, ma,

Chilean Nitrate Addresses Short-Term Nitrogen
Deficiency Caused by Excessive Rain

* El Nino rain events cause soil flooding
• N Deficiency
m Crop Production Problems
Ocean Temperature Departures

"-s-s. 170-w-
JNino 3*4

Chilean Nitrate Addresses Short-Term Nitrogen
Deficiency Caused by Excessive Rain

...In 1998, El Nino's rainfall created extended
periods of cold soil temperatures and excessive
soil moisture (flooding in many areas) in Fresno
County and counties farther south. So, In some
years, N deficiency can result from cold soil and
high rainfall, even in Southern California.
Application of Chilean Nitrate can help reduce the
production problems caused by this temporary
nitrogen deficiency"

-Vice President, Agriculture, Small Planet Foods

Chilean Nitrate Addresses Short-Term Nitrogen
Deficiency Caused by Excessive Rain

Natural Sodium Nitrate sptct md*

SOUts.r>*<4c.xtt|Xtttat.>rD($odMirnN*aW MtrMwond J^mumr*»*iiiA»mdframMiumd.jp«wlsarcwrt.e
On* TMct̂ shtdCal.cM.fiM.KM-dMa.M.p'truUtf Mhibia EMS ir* tiY$ttKiz.vt Thrtprot«Sj,eon*MoWs aurtqw
lourcfl of MurM S*«um MfeMc

MaJnlMM

SOW S»*.j* N*alt cm bt USM eiNcttr/tiy m Mttt *na cuops wntn a amck tt^ap tocdfeî ina ndrpotn tfrtrttaf u
nttM truiutornuiions

:pUt*r«tl*tlfKf .OrMtttsmldlMlMt TM1Jquick acani bNrxt (Mrogm ta*td> up
afjacl, a» partcuUrtv "wp Jrtant M *n*al groMtt «Ug« dunng COM

For OfganL agncuHyrt Sddiuffl HdrlU 11 aaxiwcd 10 piovid* 20% «ltM lolal demand to. NittOdCn AJSOA oiganic R

Chilean Nitrate Popular as a Natural Fertilizer
on the West Coast

Readily available to crops
Easy to apply
Available on short notice

Sat local Oraanic Standard.* loard
1 r«pr***Dt arl>o.w»y rar«« *nd Cal-Organic

CowpKry it Vn-Mf^jjifi. c». Oui coM-paoL*.. tav* b*«c. tatttir^
orgarirally ci^ce 1)84 «iul »r« curT*ntly farm!eg organic v«g*-able» on or»r
IS COO «cr«« W«'d lik* co .uk Cor your a»*i«t»rx:« in supporting t*vt u»« of
Sodij.* (Ctxl*«^i Hie rat* ia organic £*raio>j

an) Kitrat« la a nU.3«d «in«ial Crow nor'l'crn CH1« "ha ha« provi
1 inpOET»nc» In organic Earmirtg-o b« ^p-jg* ni-rog«i r« !•»»••

*':yopt rown iuq cold MMCC- h«rv«»; Thl» produce *ccctep*Jii«d by co.
pr^plant along wi-h oth«r f«rtilix«r» 'i * »r0c«»»»d
Ha-ur««) i* «i-hou; * dot-Sic abialjtcly n«c*M«ry in th* grow leg of organic
v«g*c*bl*B It *l«o p»rovid«« o-_r prodt-ctx witii Ch« la»:inq capacity co wh«
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Chilean Nitrate Popular as a Natural Fertilizer
on the West Coast

TO. Njlion.il Organic StamJarJi Hoard Mom ben
Nauoital Organii: Program. (ISD \

While there Is a lock of science 10 support concerns about soil and cn\ ironn.en.al haim
related to the use of Chilean nitrate, there is plenl> of experience among organic farmers
10 support ihe need 10 retain this material as a fertili/cr option for organic production. .
have worked, with west coast (California. Oregon. Washington) organic fresh market and
processing vegetable gamers (including tomatoes, com, peas, green hean<>. carrots,
potatoes, onions, lettuce, peppers, squash, broccoli, spinach, cauliflower, sugar snap peas,
melon*) since 1989, While all of these crops can be tuccessRillv %rown without Chilean
nitrate if the vveaUiL^ cooperates. Jt is.common.for at least one crop jn the rotation (3 to S
\ears) to need a Chilean nitrate application due to cold temperatures and-V

i-'Wl".I/I I'm mti* nilmp'»n'r.-l.'nt ' ! f'nim ti-iil nraiin'ir :

per crop itnmth-and..n.ai . Because such weather conditions cannot he predicted,
it is difficult to plan lor them. Chilean nitrate, used in accordance with Section
205.602(h) of the final Rule, gives organic farmers a too! they need to prevent economic
loss associated with nitrogen deiicicnc} created h> excessive rainfall and extended cold
temperatures. Alternative nitrogen fertili/crs are inadequate to address the timing.
soluhiljt>. and application methods jTeeded to mitigate the impact of these weather excnt-s

Bulldog Markets Chilean Nitrate for Some
Fruits and Vegetables Among Historic SV Crops

ions
ppers
tatoes
mpkm
allots

u uash
Sweet Potatoes

ble grapes
latoes

Virginia Tobbaco
Watermelon

Simi Valley
Crops

y, 1960s: atac""
y, beanjcitnisl, figs,
,vsugar beets, toiraS

EPA: Chilean Nitrate Accounts for 0.1% of Total U.S. Fertilizer
Use - How Can Fertilizer be a Perchlorate Source?

tVUutX I
perehtontrj ]
required to «.
produce
concejntratlon* „
In gnMlndwatejr
ovea: 1 acn«nd
lOfeutof "
">"»« .
«3nly10«to i
100«<Xgr»m» i
are) raqukeMf ]

_ •

fa*>*^t$l

V-'%l.ft.

•3^* "

^ittle Perchlorate Mass is Needed to Produce the

,ow Concentrations Detected in SV Groundwater

~^S^
/ — /

t
10 feet

~1 //

7 s»\

) S ^--i
/ / ^ i/.* -̂

"5^ ̂ ^^ ''
^^ £iS !

i
1 * 6ml ffwnrftt ** w " "

EPA: Chilean Nitrate Accounts for 0.1% of Total U.S. Fertilizer
Use - How Can Fertilizer be a Perchlorate Source?

•Case Study: Apply 5 pounds N per 1,000 square
feet annually

•SQM sodium nitrate is 16% nitrogen

•31.25 pounds SQM per 1,000 square feet
annually

•SQM sodium nitrate contains -US mg perchlorate
per gram fertilizer

•21.3 grams perchlorate per 1,000 square feet
annually

Conclusion:

Local, small-scale Chilean Nitrate application is a very
plausible source of perchlorate

MWD states that
water is

provided to
CWD & LVWD
from Sierras

Other Plausible Sources in Simi Valley
Groundwater - Key Points

i Perchlorate used in fireworks, road flares or
naturally present in Chilean nitrate fertilizers
are much more plausible reasons for the
occurrences in Simi Valley Groundwater

> Colorado River water is not a plausible source

14



Why isn't SSFL CIO4 Source?
Topics to be Covered

i Perchlorate Occurrence In Ahmanson Ranch Well M-1

What is Known
about Ahmanson
Ranch Well M-1,

Where Perchlorate
was Detected?

Approximate Stratigraphic Position of M-1,
Projected on Section

Well is artesian. Due to the presence of fine-grained units
atop a semi-friable sandstone and the well penetrating the
sandstone unit, which is under confined conditions?

Was a Reported Nursery
the Possible Source of

Perchlorate at M-1?

Geologic cross-section reveals the implausible
transport of perchlorate from the SSFL to Ahmanson I

In any event, it Is implausible) that the attenuated perchlorate diffused Into the
Chatsworth FotmaBon, and IntlueKicexf by dejcada* of groundwatar axlractlan
would flow away from th* extraction waus (tocatad a thouxand faejt or ao away
from the SSFL saunas), across ttma faults and to a wall in a non-comfomably

piacod formation 16,000 hat away
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Perchlorate Occurrence
in Ahmanson Ranch Well M-1 - Key Points

> One detection in one sampling event is not
confirmation that perchlorate is present in
Ahmanson Ranch Well M-1

• Geology between SSFL and Ahmanson Ranch,
attenuation of perchlorate associated with matrix
diffusion, and groundwater capture from historical
pumping of SSFL water supply wells show the
groundwater flow pathway to be incomplete

Why isn't SSFL CIO4 Source?
Topics to be Covered

• Summary

Summary

At the SSFL

SSFL used limited amounts of perchlorate because liquid propelled
rocket engines were extensively tested, which resulted in TCE releases

Perchlorate occurrences at SSFL are coincident with usages and are
surrounded by sampling locations that do not contain perchlorate

Perchlorate in SSFL groundwater is attenuated due to matrix diffusion,
unlike granular aquifers

In Simi Valley

The surface water transport pathway from SSFL to Simi Valley is
incomplete as demonstrated by sampling results

The distribution of perchlorate in Simi Valley groundwater is
inconsistent with any plausible SSFL release scenario

Summary
(Continued)

Other plausible sources of perchlorate occurrences in Simi Valley
include fireworks, road flares and Chilean nitrate fertilizers

At Ahmanson Ranch

Geology between SSFL and Ahmanson Ranch, attenuation of
perchlorate associated with matrix diffusion, and groundwater capture
from historical pumping of SSFL water supply wells show the
groundwater flow pathway to be incomplete

Surface water pathway is incomplete because of separate and distinct
drainages

Data and Scientific Analyses
Demonstrate:

SSFL is not the Source of Perchlorate
Occurrences in:

Simi Valley or at Ahmanson Ranch
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